severe in four, and of these one had profound neuritis. In the remaining nine the diabetes was slight, but of these two had tabes, one was so obese that the absence of knee-jerk might have been due to this, and in one slight knee-jerk existed on one side. Thus, of the 131 there were only ten (perhaps only eight or nine) examples of uncomplicated diabetes with loss of knee-jerk.
With reference to these cases and statistics of Grube, the Lancet very rightly suggests that they may • largely refer, in reality, to examples of temporary glycosuria, especially occurring in the gouty, and not to true progressive diabetes mellitus ; and that neuritis may possibly explain the loss of knee-jerk when it occurs.
W. JULIUS MICKLE.
Reusselaer on the Pathology of the Caisson Disease. Record, August, 1891. This paper, based on a history of two cases of the disease, and a review of twenty-seven autopsies, with a full bibliography, constitutes the " Merritt B. Cash Prize Essay " of the New York State Medical Society, 1891.
New York Medical
Including, as it does, a very full and carefully reasoned discussion of all the theories of this disease, it not only throws great light on an obscure subject, but enables anyone who will read it carefully to get a good working grasp of its pathology, and to explain easily and completely nearly every symptom it presents.
In the two cases first mentioned, symptoms of paraplegia manifested themselves in thirty minutes and in five minutes respectively, after the locking out of the Caisson was completed.
In Case 1, with a good family history, and absence of syphilis and alcohol, the trouble began with a slight pain in the abdomen: he began to improve at the end of a week, and in six months could again walk quite well.
In Case 2, there was a marked family history of phthisis, and to this the patient had added alcoholism and syphilis, the latter being contracted three years before the Caisson disease.
The paraplegia in this case was preceded by giddiness, weakness and pain in the head and legs; he got steadily worse, developed a gangrenous bed-sore, and died in about five weeks.
On examination of the cord after hardening, marked pathological changes were found in the dorsal region over an area of two inches. These affected specially the posterior and adjacent lateral columns, but the grey matter was normal. The microscope showed destruction of nerve tissue with degeneration or absence of axis-cylinders, and increase of neuroglia at the focus of the lesion, with ascendiDg and descending degeneration above and below it. .
The first twenty-five autopsies, which are defective both in examination and in reporting, show, so far as they go, congestion or softening of the cord, congestion of the brain and of most of the internal organs.
Then follow two cases in which a microscopical examination of the cord was made, and this shows, much as in the author's own case, a diffuse parenchymatous myelitis with its focus in the lower dorsal region, to which the author concludes that Caisson disease is due.
For the purpose of discussing the theories of causation he groups them under three heads.
(1) The theory of exhaustion and cold.
(2) The gaseous theory.
(3) The theory of congestion with sequelae, which are : (a) Black blood. (6) Evolution of gas in blood vessels, (c) Haemorrhage, (d) Acute revulsive anaemia, (e) Comparative stasis.
(1) Attributes the pains to rheumatism, and the paralysis to reaction after exhaustion, and not to inflammation. Yet congestion, effusion and inflammation are found post-mortem, and again, exposure to cold and exhaustion, as in winter, does not produce similar symptoms.
(2) Which is concerned specially with the idea that gas is set free in the blood on the withdrawal of pressure, is the theory which the author specially attacks, while, as we shall see, he gives his adhesion to the theory of congestion with the sequelae of comparative stasis (3 e).
This theory (2) has many supporters, and the experiments of Paul Bert are quoted to prove the evolution of gas in the vessels; but the author points out that Bert himself shows that it requires a pressure of at least five atmospheres followed by withdrawal of pressure within three minutes, to produce bubbles of gas in the vessels, while men are practically never subjected to so great a pressure, or to such rapid withdrawal, so that gas cannot be the cause of their symptoms.
The author further quotes the experiments of A. H. Smith, to show that the amount of gas that can be evolved from the blood is really very small, while he points out that a considerable quantity of air can be slowly introduced into the vessels without effect.
He also points out that the advocates of the gaseous theory by guest on June 8, 2016
http://brain.oxfordjournals.org/ Downloaded from acknowledge that length of exposure to pressure increases the danger, while physical laws make it probable that the blood absorbs gas as quickly under increasing pressure as it gives it out under diminishing pressure ; so that length of exposure to pressure beyond a few minutes does not increase the amount of gas absorbed, or the amount that will be given out on removal of pressure, and the gaseous theory thus fails to explain the increased danger of lengthened exposure to pressure. Again, it has been shown that birds and amphibia can stand much higher pressures than mammalia without inconvenience ; but the physical laws which govern the saturation of the blood with gas apply equally to all these classes of animals, and we shall see presently that the theory of congestion followed by stasis suffices to explain these points where the gaseous theory fails.
The theory of congestion followed by black deoxygenated blood is founded on the supposition that the congestion and deficient circulation in all the internal organs during the exposure to pressure does no harm, because there is an excess of oxygen in the blood ; but when the pressure is removed the blood becomes poor in oxygen, and then the congestion does harm, and there is an accumulation of effete matters.
As a matter of fact, under the pressures in common use there is but little alteration of the oxygeu in the blood, and as the author further points out, the accumulation of effete matters would be too slow to account for the prompt effects often seen.
The theory of congestion followed by the evolution of gas is to a large extent open to the objection urged against the gaseous theory alone.
The theory of congestion followed by haemorrhage is disposed of with the assertion that the haemorrhages found have never been large enough to press on the cord and cause paralysis.
As to the theory of congestion followed by acute revulsive anaemia, the author quotes Moxon, to the effect that the brain can withstand very great pressures if it is not removed too quickly, and also as to the poor blood supply and natural difficulties affecting the circulation of the cord and cauda equina.
Also Gowers, as agreeing with Moxon that the lesion is due to a revulsive anaemia, i.e., first a congestion due to the pressure driving blood from the surface of the body followed by anaemia as the conditions are reversed.
And Twynam, as further suggesting that the increase of pressure drives some cerebro-spinal fluid out of the cranium into the spinal canal, and that this, by pressure, produces anaemia of the cord.
The author, however, disposes of all these suggestions on the ground that the cord is not found to be anaemic, but almost invariably congested.
We now come to the theory which the author supports, that of congestion followed by comparative stasis, and he quotes Smith and Nixon as showing that the vessels of the deep organs are first paralysed by continued over-distension, and then, as the pressure is removed, there is a general loss of arterial vis a tergo, so that stasis supervenes.
Also Professor Birmingham as to the special difficulties of the arterial circulation in the lower part of the cord, which tend to favour the occurrence of stasis then under the above conditions.
And some experiments of C. A. Herter, which show that occlusion of the abdominal aorta and vena cava at once produces paralysis of the lower extremities.
Finally, the author points out that the two things which slow the blood current are (1) paralysis of the vessels in deep-seated organs by continued over-distension, the paralysis being greater the longer the exposure to the high pressure; and (2) the general fall of blood pressure which ensues when, with the removal of pressure, the vessels in superficial parts are again freely open to the blood stream.
The result to the deep organs is stasis, perhaps thrombosis, with correspondingly deficient nutrition.
In favour of this he adduces the increase of urine which takes place under the plus pressure as evidence of increased blood .pressure in the kidneys, as well as of diminished functional activity in the skin.
The evil effects of alcoholism and debility he explains by reference to these powers of diminishing the resistance of the vessels to over-distension.
Of obesity by the fact that the obese have more blood than the thin, and hence the congestion of their deeper organs will be greater.
While the protection of repeated exposure is said to be due to the vessels gradually acquiring power (as is also the case in birds and amphibia) to withstand the plus pressure.
Increased duration of pressure increases as we have seen the congestion and paralysis of vessels, and exposure to cold and moisture causes general debility and fatigue and weakens the vasoinotor system ; while, on the other hand, the gaseous theory quite fails to explain any of these points.
The evil action of heart disease, kidney disease, lowered vitality, or old age is quite obvious ; while the anatomy and physiology of the circulation of the dorsal cord explain the frequency with which it is affected.
